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ABSTRACT : PURPOSE: To enable uniform and rapid cooling of a reaction tube by respectively 

providing the nozzles of cooling fluid pipes at different positions in the axial direction, and 
controlling the flow rate of the cooling fluid in response to the internal temperatures of the 
respective portions of the reaction tube which are sensed by thermocouples. 

CONSTITUTION: In order to indirectly cool the upper end portion, central portion and 
lower end portion of a reaction tube 12 with different cooling fluids through a uniform 
heating pipe 18, the nozzles of cooling fluid pipes 26 are provided at different positions in 
the axial direction and the respective portions of the reaction tube 12 are cooled with 
different cooling fluids. Thus, the respective portions of the reaction tube 12 are always 
cooled with a fresh cooling fluid which has not been heated rather than with a cooling fluid 
which has been heated by taking heat from the surroundings, and the respective portions 
of the reaction tube 12 are uniformly and rapidly cooled. The cooling fluid pipes of an 
equal length are coupled with each other, and the flow rate of the cooling fluid to be fed to 
the cooling fluid pipes is controlled by flow rate control means 28. With this, uniform and 
rapid cooling is enabled. 
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